Background: U.S. Army Soldiers must meet body weight and composition standards and consequently may use nutritional supplements (NS) purported to assist in weight modification (WM). Nutritional supplements are dietary supplements (DS) and foods intended to supplement the diet. Purpose: This study assessed relationships between NS use, demographic characteristics, health-related behaviors, and WM goals among U.S. Army personnel. Methods: Participants (N = 990) self-reported NS use, categorized as energy drinks, sport nutrition products, or DS, and WM goal (lose, gain, or maintain) was ascertained by survey. DS were subcategorized as health, weight-loss, weight-gain, or other DS. Chi-square and logistic regression were used to assess relationships between predictors, NS use, and WM goal. Most respondents (70.3% ± 1.7%) consumed some NS; however, overall NS use was not related to WM goal. Significant relationships were observed between predictors (tobacco use, age, body-mass index, fitness score, general health, and eating habits) and both WM goal and NS use. Respondents attempting to lose or maintain weight were less likely to consume energy drinks and weight-gain DS. Conclusion: WM goal is related to multiple health behaviors including tobacco use, physical fitness score, and self-perception of health and eating behavior. NS are consumed in this population regardless of WM goal.
Nutritional supplements include dietary supplements as defined by the Dietary Supplement Health and Education Act (DSHEA), as well as other products intended to augment the nutritional content of the diet, including sports nutrition products and most energy drinks. Use of nutritional supplements purported to modify body weight and composition is widespread among civilians, particularly athletes (Clarkson & Rawson, 1999; Maughan, 1999; Pillitteri et al., 2008) ; however, whether nutritional supplements for weight modification are also popular among military personnel is unknown. United States Army soldiers are required to meet body weight and composition standards to remain in the military and to be eligible for promotion (Army Regulation AR 600-9, 2006 ). In addition, soldiers must maintain a high degree of physical readiness to meet operational demands and, therefore, may wish to attain a lean and muscular physique. Soldiers may also encounter social pressure to achieve a certain appearance, given the war-fighter image portrayed by the media and in the American culture (Dunlap, 2007; Hall, 2004; Pope et al., 1999) . Clearly, war fighters encounter multiple pressures to develop a particular body type and may use nutritional supplements-either solely, or as adjunct to diet and exercise-to achieve these goals.
Studies examining the U.S. population's use of nutritional supplements for weight modification show that of the 51% of civilians attempting to manage their weight, 12% used dietary supplements as part of their weight-control practices (Weiss et al., 2006) . Civilians and athletes have also been reported to use sports nutrition products and energy drinks to facilitate weight loss (Ballard et al., 2010; Rothacker et al., 2001) . Surveys of athletes show that 86-100% consume nutritional supplements in an attempt to increase muscle mass and reduce body fat with the hope of enhancing performance (Clarkson & Rawson, 1999; Hinton & Beck, 2005; Maughan, 1999; Maughan et al., 2007) .
Military personnel have been reported to use multiple methods for weight modification, including fad diets, diet pills, prescription and/or over-the-counter drugs such as laxatives and diuretics (Lauder et al., 1999; McNulty, 1997 McNulty, , 2001 ) and sports nutrition products such as a mealreplacement beverages . Survey and sales data from military bases suggest that nutritional supplements advertised to promote weight or fat loss are popular among military personnel (Boos et al., 2010; Greenwood & Oria, 2008; Horton et al., 2010) . Use of nutritional supplements for weight modification appears to correlate with certain demographic and health-related behaviors in civilian and military populations (Bailey et al., 2011; Greenwood & Oria, 2008; Gunther et al., 2004; Lyle et al., 1998; Radimer et al., 2000) . Specifically, users of nutritional supplements for weight modification are more likely to be older, more educated, and former smokers and to engage in high levels of physical activity (Bailey et al., 2011; Ballard et al., 2010; Weiss et al., 2006) . Given the lack of knowledge regarding the intentional use of nutritional supplements for weight modification by military personnel and the Army's requirements for body weight and composition, this study aimed to determine the association between nutritional supplement use and desired changes in body weight in active-duty U.S. Army soldiers. In addition, associations between demographic and health-related behaviors previously reported to be associated with nutritional supplement use and body-weight management were examined.
Methods

Participants
This study was approved by the human use review committee at the U.S. Army Research Institute of Environmental Medicine. Data were collected at 11 Army bases-9 U.S. installations and 2 overseas sites. In 2006-2007, a total of 990 U.S. Army soldiers completed the survey, and data analyses were performed in 2011. Active-duty U.S. Army personnel were eligible to complete the survey (504,422 individuals as of January 1, 2007). Survey sites were chosen based on the distribution of soldier population and the availability of health care professionals to assist with survey administration. Health care professionals recruited units at their respective bases that where reflective of the installation's population. No incentives were offered to participants for completion of the survey. Participants completed the survey after a clear explanation that all information obtained would remain confidential and that participation was voluntary. Investigators adhered to U.S. Army Regulation 70-25 and U.S. Army Medical Research and Materiel Command Regulation 70-25 on the use of volunteers in research (Army Regulation 70-25, 1990 ).
Survey
Before the survey was administered (Lieberman et al., 2010 (Lieberman et al., , 2012 , participants were briefed regarding its contents, and appropriate procedures for completing all questions were presented. The survey instrument consisted of 43 questions. One question assessed the participant's desire for body-weight modification by asking, "Which of the following are you currently trying to do about your weight?" Participants chose from the following response options: lose weight, gain weight, or maintain weight. Questions were also asked about participants' demographics (e.g., gender, age, ethnicity, rank, education, marital status, tobacco use), participation in aerobic exercise and strength training, and overall general health and eating habits. The use of nutritional supplements was evaluated with specific questions regarding the use of energy drinks, sports nutrition products, and dietary supplements. These questions included brand-specific energy drinks; generic categories for sports bars, drinks, gels, and meal-replacement beverages; and 55 generic and 37 brand-name dietary supplements chosen for inclusion based on then-current patterns of dietary supplement purchases at the Army Air Force Exchange System and General Nutrition Center stores on or near Army installations. Participants also had the option to write in energy drinks, sports nutrition products, and dietary supplements they used that were not listed in the survey.
Data Analysis
Completed surveys were scanned using ScanTools Plus with ScanFlex (version 6.301; Scantron Corp., Eagan, MN), and data were imported into SPSS (version 15.0; SPSS Inc., Chicago, IL) and converted to an SAS data file. Statistical analyses were performed using the SAS (version 9.2; SAS Institute, Cary, NC) statistical software program. Data were weighted before analysis to obtain a sample representative of the overall Army composition as of January 1, 2007. Weights were based on demographic data obtained from the Defense Manpower Data Center (www.dmdc.osd.mil) and the characteristics of survey respondents. The survey weight was calculated by dividing the number of soldiers in each cell who were eligible to take the survey by the number in the cell that completed the survey. Analyses showed some population differences between survey respondents and the entire Army. In comparison with the larger Army, the survey overrepresented warrant officers (11% of survey respondents vs. 2.6% of active-duty personnel) and underrepresented officers (2.6% of respondents vs. 13.8% of active-duty personnel) and women (12.1% of respondents vs. 13.9% of activeduty personnel). To account for these population differences, the survey was weighted by age, gender, and rank.
Before data analysis, all nutritional supplements were grouped into one of the following categories: energy drinks, sport nutrition products, and dietary supplements (Table 1) . Dietary supplements were subcategorized according to purported functionality into health, weight-loss, weight-gain, or other dietary supplements. Participants were classified as nutritional supplement users if they reported consuming an energy drinks, sports nutrition product, or dietary supplement at least one time per week during the 6 months before the survey; all other respondents (once a month or never) were classified as nonusers.
Wald chi-square tests were used to assess significant differences in mean percentages among multiple characteristic levels. Comparisons were made between the weight-modification-goal category of interest and the other two-pooled categories, (e.g., lose weight: lose vs. maintain + gain; sports nutrition products vs. all other categories of nutritional supplements). Standard errors were estimated using a Taylor-series linearization method that incorporated sampling weights. Logistic regression was used to examine the likelihood of weight-modification goal as a function of the following predictor variables: gender, age, rank, education, marital status, and bodymass index (BMI). Given the significant relationship of the predictor variables gender, age, marital status, and BMI to weight modification, we adjusted our models for these covariates in all other analyses examining nutritional supplement use and predictors of health behavior including tobacco use, aerobic exercise duration, strength training, Army Physical Fitness Test (APFT) score, general health, and overall eating habits. We also considered adjusting for the standard covariates of rank and education. However, categorical levels of age, rank, and education variables were highly covaried, and overdispersion was present within these relationships. For example, 73% ± 4.5% of participants aged 18-24 years had achieved some high school as their highest level of educational achievement, while no participants age 18-24 years had achieved a bachelor's or graduate degree. Similarly, 100% of officers achieved a bachelor's or graduate degree. Thus, analyses were performed on models adjusted only for age, gender, rank, education, marital status, and BMI. Results of multivariate logistic regression are presented as odds ratios (OR) and 95% CIs.
Results
Demographic characteristics of participants are presented in Table 2 . Eighty percent of soldiers who attended a study briefing participated in the study. Forty-three percent of respondents desired weight loss, 38.1% ± 1.8% weight maintenance, and 18.2% ± 1.4% weight gain. Most soldiers (70.3% ± 1.7%) had consumed some form of nutritional supplement at least once a week during the 6 months before the survey. The rates of use of nutritional supplements in the categories of energy drinks, sports nutrition products, and dietary supplements were 32.3% ± 1.7%, 35.9% ± 1.8%, and 49.3% ± 1.9%, respectively. Use of any nutritional supplement was not significantly related to respondents wanting to lose (OR, 95% CI = 1.07, 0.78-1.47; p = .667), maintain (OR, 95% CI = 0.84, 0.63-1.13; p = .231), or gain (OR, 95% CI = 1.23, 0.83-1.82; p = .294) weight. 
Sport nutrition product
Products included sports drinks, bars, gels, low-calorie drink mixes, and meal-replacement beverages.
Energy drink Products included brand-specific energy drinks and energy drinks written in by participants and verified by the research team.
Weight-loss DS Products included brand-specific DS and DS written in by participants and verified by the research team to be products marketed for weight loss. Products contained ingredients intended to accelerate the loss of body fat mass.
Weight-gain DS Products included brand-specific DS and DS written in by participants and verified by the research team to be products marketed for weight gain. Products contained ingredients intended to increase body weight and/ or lean body mass.
Health DS Products included multivitamins and minerals, vitamin-mineral complexes, single vitamins and minerals, and products purported to improve some aspect of health.
Other DS Products contained ingredients that did not automatically place them in another group. These were single or multi-ingredient DS that, based on product label and marketing materials, indicated that the product did not belong in another group. Note. BMI = body-mass index. Lose: men, n = 364, women, n = 59; maintain: men, n = 169, women, n = 10; gain: men, n = 337, women, n = 45. a Participants desiring to lose weight significantly different from those desiring to maintain. b Participants desiring to gain weight significantly different from those desiring to maintain. c Significant differences between men and women. d Participants desiring to lose weight significantly different from those desiring to maintain or gain.
Associations With Weight-Modification Goal
Participants' demographic characteristics stratified by weight-modification goal are presented in Tables 3 and  4 . The likelihood of respondents' desiring weight loss was significantly greater in women, former smokers, and individuals with a higher BMI reporting fair/poor general health or reporting fair/poor eating habits. As fitness score increased, soldiers were significantly more likely to want to maintain or gain weight than to lose weight. Soldiers reporting a desire to maintain or gain weight were less likely to be overweight or obese. Those desiring to maintain weight were less likely to be former smokers and to rate their general health and eating habits as fair/ poor. The likelihood of respondents reporting a desire to gain weight was significantly greater in those who were male, had some high school or college education, or had APFT scores ≥240. The proportion of soldiers wishing to gain weight decreased with increasing age and BMI 
Associations With Nutritional Supplement Use
While general use of nutritional supplements of any form was not related to weight-modification goal, use of specific nutritional supplements was significantly related to participants' reported desire to lose, gain, or maintain body weight (Table 5) . Chi-square and logistic-regression analyses demonstrated that respondents who wanted to lose or maintain weight were significantly less likely to consume sports nutrition products and weight-gain dietary supplements than respondents desiring to gain weight. The likelihood of using energy drinks, weightloss dietary supplements, health-related dietary supplements, and other dietary supplements by respondents hoping to lose or maintain weight was not significantly different from those seeking to gain weight. Logistic-regression analyses demonstrated significant relationships between demographic characteristics, health behaviors, and the use of sports nutrition products, energy drinks, and dietary supplements (Tables 5 and 6 ). The likelihood of respondents' consuming sports nutrition products was significantly greater among officers, soldiers with an APFT score ≥290, and those who performed more than 431 min of aerobic exercise per week, participated in strength training, or consumed any amount of caffeine than in the respective reference groups. Male respondents were more likely to consume energy drinks than the reference group; conversely, with increasing age, the use of energy drinks was proportionately less. The likelihood of weight-loss dietary supplement use was significantly lower in participants who were older (i.e., ≥25 years), overweight (i.e., BMI 25.0-29.9 kg/ m 2 ), or had moderate (240-289) APFT scores. Use of weight-gain dietary supplements differed significantly by gender, marital status, rank, level of aerobic activity, and participation in strength training. Respondents who were male and warrant officers had moderate (240-289) or very high (>300) APFT scores, performed more than 431 min of aerobic activity per week, or participated in any strength training were more likely to use weight-gain dietary supplements compared with other categories. Use of health dietary supplements was significantly more likely in officers and those who were 30 years or older and did not currently use tobacco. Participants who rated their general health as fair/poor were significantly less likely to use health-oriented dietary supplements.
Discussion
This study assessed relationships between predictors including demographic characteristics and health behaviors, nutritional supplement use, and weight-modification goals among U.S. Army personnel. Weight-modification goal was significantly related to multiple health behaviors including tobacco use, physical fitness (i.e., APFT score), and self-reported diet quality and self-reported health status. The likelihood that participants used any type of nutritional supplement was unaffected by reported weight-modification goal. However, use of specific subcategories of nutritional supplements differed among soldiers wanting to gain, maintain, or lose weight. In particular, use of energy drinks or weight-gain dietary supplements was significantly less likely among respondents who wished to lose or maintain weight than in those who wanted to gain. Use of supplements in the different nutritional supplement subcategories was also significantly related to certain population characteristics including caffeine intake, physical fitness, and activity levels.
Military personnel frequently cite weight modification (either gain or loss) as a reason for using nutritional supplements (Greenwood & Oria, 2008; Lieberman et al., 2010) , and weight-modification supplements are frequently consumed by war fighters (Department of Defense, 2005; Lieberman et al., 2010) . Consequently, we expected to see significantly greater relationships between weight goal and nutritional supplement use than found in the present study. The lack of association between use of most nutritional supplement categories and weightmodification goal may be because many nutritional supplements are purported to provide multiple benefits and therefore may be used for multiple, sometimes seemingly opposing, reasons. For instance, individuals trying to gain lean body mass also report consuming a weightloss dietary supplement to decrease body fat. Similarly, the category of sports nutrition products includes both energy-dense and low-calorie products, which may be used to facilitate weight gain or loss, respectively. In addition, certain sports nutrition products-most notably sports/electrolyte drinks-may be used to maintain appropriate hydration status regardless of weight goal.
Like military personnel, American civilians frequently report using nutritional supplements to facilitate weight modification (Blanck et al., 2001; Blanck et al., 2007; Clarkson & Rawson, 1999; Greenwood & Oria, 2008) ; however, use of particular nutritional supplement subcategories for weight modification may differ between military and civilian populations. Consistent with our findings in soldiers, studies of civilians have reported significant positive association between the use of weight-gain dietary supplements and a desire for gains in body mass (Clarkson & Rawson, 1999; Drewnowski & Yee, 1987; O'Dea & Rawstorne, 2001 ). On the other hand, use of energy drinks and use of weight-loss dietary supplements appear to be more prevalent among civilians desiring weight loss (Ballard et al., 2010; Pillitteri et al., 2008; Weiss et al., 2006 ), but energy drink and weight-loss dietary supplement use was more likely among individuals hoping to gain, not lose, weight; however, among soldiers the latter association was not significant. Differences between the civilian and soldier populations in the use of nutritional supplements for weight modification may reflect sociocultural 328 -9, 2006; Dunlap, 2007; Hall, 2004; Pope et al., 1999) ; however, further research is warranted before definitive conclusions can be reached. The current analysis identified multiple demographic characteristics and health-related behaviors associated with weight-modification goals in soldiers. Consistent with what has been observed in civilian populations, soldiers with a higher BMI, poorer eating habits, and/or general health and who were not current smokers were more likely to desire weight loss (Bish et al., 2007; Bish et al., 2005; Serdula et al., 1999; Stotland et al., 2012; Weiss et al., 2006 ). An important difference between civilians and soldiers was the lack of association between low physical activity levels and desire for weight loss (Bish et al., 2005; Serdula et al., 1999; Teixeira et al., 2006) . Civilians attempting to lose weight do not meet current recommendations for exercise; conversely, a desire for weight loss in the soldier population was not associated with low levels of physical activity. Young (<24 years) male soldiers, like their civilian peers, were more likely to want to gain weight (Drewnowski & Yee, 1987) . Other studies of military personnel have documented similar relationships between body-weight management and smoking status, quality of dietary intake, and general health status (Sudom & Hachey, 2011) .
The relationships between weight-modification goal and smoking status or BMI identified in this and other studies (Bish et al., 2005; Serdula et al., 1999) are of particular importance to the U.S. civilian and military populations. In recent years, smoking rates have declined in both populations (Centers for Disease Control and Prevention, 2007; Sudom & Hachey, 2011) , but the percentage of individuals who are overweight or obese has substantially risen (Centers for Disease Control and Prevention, 2012) . Similar to civilians, our data on soldiers suggest a significant negative impact of smoking cessation on body weight. While controlling for BMI as a confounder, it was still observed that those desiring weight loss were more likely to be former smokers and have a BMI indicating overweight or obesity, and a higher percentage who reported wanting to maintain or gain weight were current smokers with a normal BMI ( Figure  1 ). Given the impact that both body weight and smoking status have on military readiness, and on U.S. morbidity and mortality burdens in general, further research in this area is necessary.
Data on demographic and health-related correlates of nutritional supplement use are generally limited, with the exception of multivitamin and mineral supplements. In both military and civilian populations, use of multivitamin and mineral supplements is more frequent in older, female, well-educated, and health-conscious individuals (Bailey et al., 2011; Greenwood & Oria, 2008; Lieberman et al., 2010) . Some evidence suggests that nonvitamin, nonmineral nutritional supplement use is likewise related to age, gender, education, and certain health behaviorsincluding activity level and dietary quality-as well as body weight and smoking status (Bailey et al., 2011; Gunther et al., 2004; Lyle et al., 1998; Radimer et al., 2000) ; however, comparison with the current analyses is difficult due to a lack of standardized methodology for classifying nonvitamin, nonmineral nutritional supplements. Our study suggests that demographic and health behaviors varied significantly between the nutritional supplement subcategories investigated. No one factor was consistently associated with user status across all catego- ries, but age, rank, caffeine intake, and participation in strength training were consistently associated with use of multiple (i.e., ≥3) nutritional supplement subcategories. Demographic and health-related correlates of nutritional supplement use appear to be similar in soldiers and civilians; however, until standardization of nutritional supplement categories occurs, comparisons between populations and across surveys will remain a challenge.
Limitations and Strengths
While the current analyses provide insight into predictors of nutritional supplement use by soldiers for weight modification, limitations of this cross-sectional study design must be acknowledged. First and foremost, evidence for a temporal relationship between nutritional supplement use and weight modification cannot be established by the current study given that nutritional supplement use was assessed for the 6 months leading up to the survey and weight-modification goals were assessed on the day of the survey. While covariates were used to control for alternative explanations, it should be acknowledged that temporal relationships and other factors that were not assessed in this study may have influenced the results and cannot be accounted for in these analyses. In addition, the prevalence of nutritional supplement use for weight modification was determined in a convenience sample, which may result in bias by selectively surveying soldiers who are more willing to complete surveys or have a strong belief regarding nutritional supplement use; thus, these results should be interpreted with caution. Despite these limitations, multiple strengths of the current study, including the application of survey weights, use of multivariate analyses, and data-sampling procedures, allow for findings from this study to be generalized to the larger population of active-duty soldiers. Furthermore, statistically significant associations were detected with a relatively small sample size, suggesting that more statistically significant relationships would be present if a larger population sample were studied.
Conclusion
In conclusion, soldiers consume nutritional supplements regardless of weight-modification goal; however, soldiers desiring weight loss or weight maintenance are less likely to use energy drinks and weight-gain dietary supplements. Desire for weight modification appears to be a function of multiple demographic and health-related behaviors, suggesting that choices regarding weight modification are substantially influenced by culture and self-motivation. Given the popularity of nutritional supplements in civilian, athletic, and military populations, further research should examine how nutritional supplement use is altered by demographic and healthrelated behaviors. The widely varied use of nutritional supplements by soldiers highlights the need for education of service members regarding the appropriate choice of nutritional supplements for health and performance so that nutritional supplements will not be used in an unjustified manner. A uniform system for the classification of nutritional supplements is necessary to monitor trends in their use and the demographic and behavioral factors associated with use and to compare results across studies and between populations. Development of such a system may help determine the extent to which demographic and lifestyle choices affect nutritional supplement and/ or weight-modification practices.
